Inhibition of very-low-density lipoprotein secretion by chloroquine, verapamil and monensin takes place in the Golgi complex.
The effects of chloroquine, verapamil and monensin on secretion of very-low-density lipoproteins (VLDLs) were studied in cultured rat hepatocytes. Maximum inhibition of VLDL-triacylglycerol secretion by 50-90% of control was reached at 200 microM chloroquine, 200 microM verapamil and 5 microM monensin, whereas no effect on cellular triacylglycerol synthesis was observed. The inhibition could be seen within 15 min and was reversible after washout of the drugs. Chloroquine and verapamil inhibited both cellular protein synthesis and protein secretion, whereas monensin reduced protein secretion without any effect on protein synthesis. Control experiments with cycloheximide revealed that intact protein synthesis was not necessary for secretion of VLDL-triacylglycerol during 2 h. Electron micrographs of cells treated with chloroquine, verapamil or monensin showed swollen Golgi cisternae containing VLDL-like particles. By morphometry, a more than 2-fold increase in volume fractions and size indices of Golgi complexes and secondary lysosomes was observed, except that monensin had no significant effect on these parameters of secondary lysosomes. These results suggest that the inhibition of VLDL secretion by chloroquine, verapamil and monensin which takes place in the Golgi complex might be due to disruption of trans-membrane proton gradients. An increase in pH of acidic Golgi vesicles may cause swelling and disturb sorting and membrane flow through this organelle.